There are several studies that showed the high prevalence of high-risk sexual behaviors among youths, but little is known how significant the proportion of higher risk sex is when the male and female youths are compared. A meta-analysis was done using 26 countries' Demographic and Health Survey data from and outside Africa to make comparisons of higher risk sex among the most vulnerable group of male and female youths. Random effects analytic model was applied and the pooled odds ratios were determined using Mantel-Haenszel statistical method. In this meta-analysis, 19,148 male and 65,094 female youths who reported to have sexual intercourse in a 12-month period were included. The overall OR demonstrated that higher risk sex was ten times more prevalent in male youths than in female youths. The practice of higher risk sex by male youths aged 15-19 years was more than 27-fold higher than that of their female counterparts. Similarly, male youths in urban areas, belonged to a family with middle to highest wealth index, and educated to secondary and above were more than ninefold, eightfold and sixfold at risk of practicing higher risk sex than their female counterparts, respectively. In conclusion, this metaanalysis demonstrated that the practice of risky sexual intercourse by male youths was incomparably higher than female youths. Future risky sex protective interventions should be tailored to secondary and above educated male youths in urban areas.
Introduction
The World Health Organization (WHO) (1989) defines youth as those persons between 15 and 24 years of age and about 85% of them live in developing countries. In literature, risky sexual behavior has been defined as engaging in unprotected sex, having multiple sexual partners, engaging in sex with older partners, and sexual debut in an earlier age (Dancy, Kaponda, Kachingwe & Norr 2006; Monasch & Mahy 2006; Walcott, Meyers & Landau 2008) . However, the interest of this meta-analysis was youths who were engaging in unprotected sex with non-regular partner in about a 12-month period.
There are several studies that showed the high prevalence of highrisk sexual behaviors among youths which make them highly vulnerable to sexually transmitted infections (STI) including HIV, substance use and delinquency, which are thought to be more common in low-income countries (Centers for Disease Control and Prevention 2011; Kingdom of Cambodia 2010; Pamela, Mary, Jennifer, Eileen, Kimberly & Mary 2002; Silverman 2013; Walcott et al. 2008) . This is because young people often times are less aware of the life skills of how to protect themselves from sexual risk-taking behaviors in low-income countries (Pamela et al. 2002; Silverman 2013; Upreti, Regmi, Pant & Sinkhada 2009) . UNAIDS (2010) report has shown about fourfold increment in engaging with multiple sexual partners among male youths. There are also other reports that showed the high proportion of having multiple sexual partners and low utilization of condoms by male youths (Hindin & Fatusi 2009; Pamela et al. 2002; Upreti et al. 2009 ). In all Demographic and Health Survey (DHS) data, the proportion of higher risk was found inversely related to age in both men and women aged 15 -49 years (MEASURE DHS 2013) . A systematic review has shown that adolescents aged 15 -19 years were at risk of acquiring STI including HIV and unplanned pregnancies because of multiple partnerships and insufficient condoms use (Doyle, Mavedzenge, Plummer & Ross 2012) .
A meta-analysis of risky sexual behavior in male youth has also shown that those aged 15 -19 years were having about eightfold increased risk of practicing higher risk sex (Berhan & Berhan 2015) . Furthermore, three previous vertical meta-analyses among men aged 15-49 years, women aged 15 -49 years and youths aged 15-24 years have also shown that higher risk sex was associated with living in urban areas, being educated to secondary and above, and had middle to highest wealth index (Berhan & Berhan 2012a study 1; 2012b study 2; Berhan & Berhan 2015) . However, in the previous systematic review (Doyle et al. 2012 ) and meta-analyses (Berhan & Berhan 2012a study 1; 2012b study 2; Berhan & Berhan 2015) , the analysis was not done to show how significant the proportion of higher risk sex was when the most at-risk male youths is compared with the most at-risk female youths.
Therefore, the purpose of the current meta-analysis was to make comparisons of higher risk sex among the most vulnerable group of male and female youths (too young, living in urban areas, better educated and belong to middle to highest wealth index family).
Methods

Data source
This meta-analysis focuses on risky sexual behavior of youths using population data accumulated from 26 countries through the DHSs. The detailed description how each DHS data collected is available elsewhere (MEASURE DHS 2013) . Briefly, MEASURE DHS has been collecting a nationally representative and large sample size household-based data for over 20 years in different parts of the less developed countries using a cross-sectional study design. The sample sizes (19,000 male youths and 65,000 female youths) were determined in the primary studies to make representative of the general population of the included countries. Almost all surveys use the same definitions of terms and similar questionnaires developed by MEASURE DHS. In the majority of the surveys, a two-stage cluster sampling design and strata of urban and rural households were used to select study respondents. The limitations of DHS data are described in detail elsewhere (Vinoda, Bignami-Vanb, Robertc, Mrtina, Rathavutha, Peter, et al. 2007) .
Study selection
For this meta-analysis, it was possible to find 26 countries' DHS data on the MEASURE DHS website that reported higher risk sex of youths aged 15-19 years in the 12 months preceding the respective surveys in the years between 2003 and 2009. Twentyone of the 26 included DHS data were from Sub-Saharan African countries (Benin, Burkina Faso, Cameroon, Chad, Cote Divore, Ethiopia, Ghana, Guinee, Kenya, Liberia, Malawi, Mali, Namibia, Niger, Nigeria, Rwanda, Sierra Leon, Tanzania, Uganda, Zambia and Zimbabwe). The remaining five DHS data were from different parts of the world outside Africa (Bolivia, Cambodia, Guyana, Haiti and Vietnam). All surveys used the same definitions of terms and similar questionnaires developed by MEASURE DHS, and they followed a standard procedure. This helps us for comparison of findings on risky sexual behaviors in 12 months' period.
Reporting practice of higher risk sex by study participants in 12 months preceding the respective surveys was a requirement for inclusion of DHS data. With these criteria, 51 DHS were accessed through electronic databases. Twenty-five DHS were excluded mainly due to the lack of higher risk sex data or because of inconsistency in data grouping. Furthermore, since higher risk sex among male and female youths in relation to wealth index was not reported in Cameroon 2004 and Chad 2004 DHS, the two countries' DHS data were not included in the wealth indexrelated analysis.
Operational definition
In all DHS, higher risk sex was defined as having sexual intercourse with somebody who was neither a spouse nor a cohabiting partner in the 12 months prior to the survey. In all DHS, the type of higher risk sex assessed was heterosexual type. In this metaanalysis, practicing higher risk sex during the last higher risk sexual encounter was taken as an indicator of risky sexual behavior.
In the majority of the DHS data, educational levels of male and female youths were found grouped as no education, primary, secondary and above. Since the meta-analysis software analyzes only dichotomous data set as dependent or independent variable, educational level of male and female youths was dichotomized as primary or no education, and secondary and above education. The majority of DHS also described the household wealth assets as wealth quintiles. It was noticed even before that wealth index and wealth quintiles were found being used interchangeably.
Wealth index/wealth quintile was used to show household assets (such as the source of water, type of toilet facility, materials used for housing construction, ownership of various durable goods, ownership of agricultural land, ownership of domestic animals and ownership and use of mosquito nets). In this meta-analysis, wealth index is used consistently in all sections of the manuscript. In all DHS, wealth index was found consistently grouped as lowest, second, middle, fourth and highest. To fit in this metaanalysis, wealth index was dichotomized as low or lowest and middle to highest. In this analysis, socio-economic circumstance defines an educational level, residence and wealth index.
Statistical analysis
Using Meta Analyst (Beta 3.13) software (Wallace, Schmid, Lau & Trikalinos 2009) , five meta-analysis were conducted taking higher risk sex as the dependent variable. The first meta-analysis compared male and female youths' higher risk sex. Further comparisons of higher risk sex were performed between male and female youths aged 15 -19 years, educated to secondary and above, has been living in urban areas, and belonged to a family with middle to highest wealth index.
Pooled odds ratios (ORs) with 95% confidence intervals across the countries were determined by applying Mantel-Haenszel (M -H) statistical method. Using I 2 statistic, heterogeneity among surveys was assessed. Random effects analytic model was applied given that the heterogeneity among the survey's findings was found to be significant (I 2 . 50%) with a fixed model. Despite the significant heterogeneity, meta-analysis was preferred to assess the strength of the pooled OR of the selected variables. Sub-group and sensitivity analyses were done, but were not included in the report because of little changes in the overall and sub-group ORs.
Results
In this meta-analysis, 19,148 male youths and 65,094 female youths who reported to have sexual intercourse in a 12-month period preceding each survey were included. These sample sizes were determined in the primary studies to make representative of the general population. Fig. 1 shows the meta-analysis of higher risk sex in male and female youths aged 15 -24 years. The odds of higher risk sex among male youths was much higher than female youths. In other words, in all included countries, the practice of higher risk by male youths was much higher than their female counterparts. Specifically, in Cambodia, Chad, Guinea, Haiti, Mali and Vietnam, the practice of higher risk sex among male youths was more than 10-fold of their female counterparts. The overall OR demonstrated that higher risk sex was ten times more prevalent in male youths than in female youths (OR ¼ 10.5; 95% CI: 8.45 -12.96). The heterogeneity testing, however, showed a significant variation among the included surveys (I 2 ¼ 95.6%).
The meta-analysis in Fig. 2 was done specifically for male and female youths aged 15 -19 years. With the exception of Burkina Faso, the proportion of higher risk sex among male youths was extremely higher than the female youths of the same age category. Relatively low odds of higher risk was found for male youths from Ghana, Liberia, Mali, Namibia, Sierra Leone and Bolivia. As a result, the pooled analysis has shown that the practice of higher risk sex by male youths aged 15-19 years was more than 27-fold higher than that of their female counterparts (OR ¼ 27.3; 95% CI: 14.22-52.55). In the heterogeneity testing, a significant variability among the included surveys was noticed (I 2 ¼ 97%). Fig. 3 shows the meta-analysis of higher risk sex among male and female youths living in urban areas. The OR of each included country demonstrated that male youths living in urban areas were more at risk for having sexual intercourse with somebody who was neither a spouse nor a cohabiting partner in the twelve-month period than the female youths living in a similar setting. Extremely high proportion of higher risk sex practice by urban male youths was reported from countries like Chad, Cameroon, Guinea, Niger, Nigeria, Zimbabwe, Cambodia and Vietnam. The overall OR indicated that male youths in urban areas were more than ninefold at risk of practicing higher risk sex than their female counterparts (OR ¼ 9.1; 95% CI: 6.58 -12.47). The heterogeneity testing has shown significant variability (I 2 ¼ 96.7%).
Practice of higher risk sex among male and female youths who were educated to secondary and above is presented in Fig. 4 . The data from Benin, Burkina Faso, Cote D'iovoire and Namibia did not show statistically significant association of higher risk sex with either male or female youths whose educational attainment was secondary and above. In twenty-two countries, however, male youths educated to secondary and above were practicing risk sex more than female youths who were educated to the same level. In some countries (Chad, Guinea, Niger, Nigeria, Zimbabwe, Cambodia and Vietnam), the association of higher risk sex with secondary and above educated male youths was very high. The pooled analysis has shown a sixfold increased practice of higher risk sex by secondary and above educated male youths (OR ¼ 6.4; 95% CI: 4.13 -9.84) with significant variability among the included studies (I 2 ¼
97.3%).
Practice of higher risk sex among male and female youths who belonged to middle to highest wealth index is shown in Fig. 5 . With the exception of Liberia, higher risk sex was commonly practiced by male youths who were grouped as middle to highest wealth index. Relatively very high association of higher risk sex with male youths was observed in Malawi, Niger, Nigeria, Zimbabwe, Cambodia and Vietnam. In the pooled analysis, the odds of practicing higher risk sex by male youths who belonged to middle to highest wealth index was nearly 8 times higher than the female youths (OR ¼ 7.99; 95% CI: 5.32-12.02).
Discussion
Although previous studies have shown the association of higher risk sex with men and women (aged 15 -49 years) living in urban areas, educated to secondary and above, and owned middle to highest wealth index (Berhan & Berhan 2012a study 1; 2012b study 2), this meta-analysis specifically demonstrated that more male youths were practicing higher risk sex than female youths in all included countries. In other words, in the majority of the included countries, the susceptibility of male youths to higher risk sex was significantly higher than the female youths regardless of the assessed independent variables (sex, age, education, residence and wealth index), which was somehow consistent with several other studies not included in
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WHO and UNAIDS review has also shown that about 50% of backlog and new HIV infections were occurring among youths, for which higher risk sex was highly attributed and the risk was 
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VOL. 12 NO. 1 2015 Journal des Aspects Sociaux du VIH/SIDA more pronounced among the male youths (Ross, Dick & Ferguson 2006; UNAIDS 2010) . However, it was not clearly evident as this meta-analysis has shown how significantly male youths were more at risk than female youths in relation to being too young (15 -19 years), living in urban areas, better level of education and belonging to family with middle to highest wealth index.
We posed a question why male youths were more at risk than female youths when the social circumstances are favorable to avoid risk-taking behavior (assuming that living in urban areas and being educated to secondary and above are thought to be an opportunity to be aware of the dangers of risky sexual practice). Until future researchers find a better answer, taking into 
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consideration the previous studies' findings and observations, we attribute the most likely reasons as stated below.
Firstly, since female youths are likely to get married earlier than male youths in developing countries (Singh & Samara 1996) , the chance of engaging in higher risk sex might be less common than male youths. Secondly, previous studies have also shown that male adolescents were more likely to have multiple sexual partners and less likely to use condoms than their female counterparts (Bruce & Walker 2001; CDC 2002; Puente et al. 2011; Santelli, Lowry, Brener & Robin 2000) . Thirdly, as previous investigators reported, substance use (alcohol, smoking and drugs) is more common among male youths which is a known factor for initiating and practicing Taking all these into account, we hypothesize that it is male youths who are manifesting risky sexual behaviors and they are by far at the core of STI/HIV transmission. This hypothesis can 
Journal of Social Aspects of HIV/AIDS VOL. 12 NO. 1 2015 be further extended: even during adulthood, those practicing higher risk sex while in young age is more likely to continue experiencing risky sex compared with their counterparts who prefer to abstain or have safe sex, which was also identified and theorized in several literature (Deardorff, Tschann, Flores & Ozer 2010; Futterman 2004; Murphy, Brecht, Herbeck & Huang 2009) . Among female youths who were practicing risky sex, it is still arguable that they might be pushed by the male youths to use substances and lose their conscious decision on sexual orientation and anticipated risks. & Berhan 2015) suggest the need of higher risk sex avoidance programs tailored to young male and female youths living in urban areas, joined secondary school and belonged to a family with high wealth index. In other words, in a heterosexual situation where the male youths would be engaging in unprotected sex with young girls and young women, the higher risk sex avoidance programs should address both male and female youths. The higher risk sex avoidance programs should not necessarily be awareness creation alone; rather, the programs should target bringing a behavioral change. This is because the fact that male youths who were practicing higher risk sex were living in urban areas and attained secondary and above education makes the lack of awareness about the risk of HIV/STI transmission questionable. Secondly, several studies have shown that being educated about the consequences of risky sexual practice and cause of HIV/STI transmission does not necessarily result in behavior change (Aoife, David, Kaballa, Kathy, Clemens, Aura, et al. 2010; Moor & Davidson 2006; Upreti et al. 2009 ). Furthermore, if awareness alone could have brought about significant behavioral change, after about a quarter of a century of campaign on HIV infection across the world, the majority of male youths living in urban areas and better educated should not have been found practicing higher risk sex in the last decade.
Since the setting and culture vary from country to country, it may be unrealistic to recommend specific interventions on higher risk sex avoidance programs. However, there is a large body of data on some protective mechanisms like engaging in religious activity, keeping the family structure integrity, good parents' control, attending school and avoiding substance use (Agardh, Tumwine & Ö stergren 2011; Berhan et al. 2013; Crosby & Miller 2002; Fisher & Feldman 1998; Magnani et al. 2002; McCree, Wingood, Diclemente, Davies & Hirrington 2003; Miller & Gur 2002; Perrino, Gonzalez-Soldevilla, Pantin & Szapocnik 2000; Santelli et al. 2000; Santander, Zubarew, Santelices, Argollo, Cerda & Bórquez 2008; Shirazi & Morowatisharifabad 2009 ). Among others, religious affinity has got a major impact on adolescents' positive sexual behavior and some put it as a sole determinant of adolescents' sexual behavior (Agardh et al. 2011; McCree et al. 2003; Miller & Gur 2002; Shirazi & Morowatisharifabad 2009 ). Furthermore, some authors reported that youths engage in risky sexual practice when their religious adherence is weak (thought to have a 'gate keeping' role); or when their parents are reluctant to discourage early sexual experimentation and substance use; or when their sexual decision is influenced by peers (Borawski, Levers-Landis, Lovegreen & Trapl 2003; Fehring & Haglund 2009; Le & Kato 2006) . Nevertheless, to implement a strong evidence-based intervention, the significance of these recommendations needs to be further explored so as to identify what is driving better educated male youths to practice risky sex.
This meta-analysis was not without limitation. The limited number of DHS data included outside sub-Saharan Africa might limit us to generalize the findings for all developing countries. The dichotomization of the included independent variables to fit into the meta-analysis software could not allow us to make comparisons across multiple categories. Since other sexual behavior determinants (like ethnicity, religion, peer influence, school engagement and performance, parents' behavior and relation) were not found in the DHS data, it was not possible to conduct further meta-analysis. In other words, the socio-economic and sociocultural contexts of 26 varied countries could not be controlled. This is because, in the case of HIV infection, the risk of infection is not necessarily mediated by education and wealth.
In conclusion, regardless of the geographic location of the included countries, being female youth was relatively protective for higher risk sex among youths of urban residents, better educated and relatively owned middle to highest wealth index. Therefore, future protective interventions should be tailored to secondary and above educated male youths in urban areas that can bring a behavioral change on avoiding risky sexual practice. To have a better understanding of the motivating factors for higher risk sex, a qualitative study method is highly recommended.
